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It was suggested in our previous studies that carbodiimide- and 
genipin-crosslinked gelatin hydrogels could be used as 
bioadhesives to overcome the cytotoxicity problem associated with 
formaldehyde-crossl inked gelatin hydrogels. In this study, we 
investigated the crosslinking structures of carbodiimide- and 
genipin-crosslinked gelatin hydrogels. We found that 
crosslinking gelatin hydrogels with carbodiimide or genipin 
could produce distinct crosslinking structures because of the differences 
in their crosslinking types. Carbodiimide could form intramol . crosslinks 
within a gelatin mol . or short-range intermol . crosslinks 
between two adjacent gelatin mols. On the basis of gel 

permeation chromatog. , we found that the polymerization of genipin mols. could 
occur under the conditions used in crosslinking gelatin 

hydrogels via a possible aldol condensation. Therefore, besides intramol. 

and short-range intermol. crosslinks, addnl . long-range intermol. 

crosslinks could be introduced into genipin-crosslinked gelatin 

hydrogels. Crosslinking a gelatin hydrogel with carbodiimide 

was more rapid than crosslinking with genipin. Therefore, the gelation 

time for the carbodiimide-crossl inked gelatin hydrogels was 

significantly shorter than that of the genipin-crosslinked gelatin 

hydrogels. However, the cohesive (interconnected) structure of the 

carbodiimide-crossl inked gelatin hydrogels was readily broken 

because, unlike the genipin-crosslinked gelatin hydrogels, there 

were simply intramol. and short-range intermol. crosslinks present in the 

carbodiimide-crossl inked hydrogel. In the cytotoxicity study, the 

carbodiimide-crossl inked gelatin hydrogels were 

dissolved into small fragments in the cultural medium within 10 

min. In contrast, the genipin-crosslinked gelatin hydrogels 

remained intact in the medium throughout the entire course of the study. 

Again, this may be attributed to the differences in their crosslinking 

structures. The genipin-crosslinked gelatin hydrogels were less 

cytotoxic than the carbodiimide-crosslinked gelatin hydrogels. 
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AB The viability of mycelial fragments of Trametes versicolor and Irpex 

lacteus. and their growth on selected hydrogels are described. The size of 

mycelial fragments of the fungi did not significantly influence their 

viability. Alginate hydrogel films supported fixngal growth better than 

agarose, carrageenan, chitosan and gelatin films, and had the 

highest mech. strength but were less hydrophilic than the other hydrogels. 

All com. alginates that were tested supported aseptic growth of fungal 

fragments without prior sterilization of the hydrogel 

solution The viability of mycelial fragments in the 

hydrogel solns . was higher for some com. alginates than that in 

laboratory grade alginate. The mech. strength and hydrophilicity of hydrogels 

from alginate type Sobalg FD 155 and Meer HV were comparable to that of 

laboratory grade alginate. Sterilization and pH of the alginate hydrogel did 

not significantly influence the growth of T. versicolor mycelial fragments 

but affected the growth of I. lacteus. Concns . of alginate in the range 

of 1-2% in the hydrogel did not affect the growth of entrapped mycelial 

fragments of these fungi. 
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AB Dual -phase compns . containing a polymer selected from hyaluronic acid and its 
salts, methods for preparing the compns., and a filler material useful in 
corrective and plastic surgery are described. The compns. comprise an 
injectable suspension with a dispersed phase composed of insol . 
fragments of a hydrogel of the strongly crosslinked 

polymer and a continuous phase composed of an aqueous solution of the polymer 
and/or another biocompatible polymer, selected from proteins, 
-polysaccharides and derivs . which are noncross linked or weakly 
crosslinked. A biphasic composition was prepared from sodium hyaluronate (mol . 
weight 2 x 106) fibers of bacterial origin and dissolved in 0.25M NaOH solution 
l,4-Bis{2,3-epoxypropoxy)butane, a crosslinker, was added to the above 
solution The mixture was homogenized and heated at 50° for 2 h to give 
a solid hydrogel. The hydrogel was purified to give solid 
fragments with an average particle size of 75-250 \m. 
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AB Water-soluble polymer powder is prepared by polymerizing water-soluble acrylic compds . 
in H20, pulverizing the polymer hydrogel, and drying in the 
presence of thiosalicylic acid (I) [147-93-3] , thiomalic acid (II) 
[70-49-5], or water-soluble salts of I or II. Thus, a 40% solids 9:1 
acrylamide-Na acrylate copolymer (III) [25085-02-3] hydrogel 
(intrinsic viscosity at 30° in 1 N NaN03 23.3) was cut to 3-7 mm 
diameter particles, treated with a 2 0% aqueous Na2S03 (stabilizer, 5% 
on III) solution and a 20% aqueous Na thiosalicylate (IV) [134-23-6] (2% on III) 
solution, and dried 90 min at 100° to give 2-5 mm-diameter III pellets 
having excellent solubility in H20 and intrinsic viscosity 23.1. When IV was 
omitted, similarly dried III contained large cimts. of 
water- insol. gel. 
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AB Ca- induced Na alginate gelation was examined in terms of water content 

changes. The gelation was accompanied with considerable water loss, which 

reached about 50-60% ( weight /weight ) reduction in the fully-cured state. The Ca 

association with the polymer was strong enough to maintain the shape of 

fully-cured beads in distilled water and the auat- of the 

ions associated with the alginate used was 1.6 + 10-3 mol/g of polymer. 

The diffusion coeffs. of several model compds. having mol . wts. ranging 

from 122 to 1050 were estimated as a function of the polymer concentration in the 

fully-cured beads. The swelling property of dried gel particles 

prepared from fully-cured hydrogels was of interest; the 

particles remained unchanged in distilled water or acidic medium (pH 

1.5 KCl-HCl) but swelled rather rapidly in pH 7.0 phosphate buffer to a 

size greater than their original size before being dried. Such a 

pH-sensitive swelling property could be advantageous for 

orally-administered drug vehicles, especially when an acid-sensitive drug is 
incorporated in the gel . 
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Precipitation polymerization of N-isopropylacrylamide (NIPAM) with a small amt- 
of crosslinker in water gave monodisperse thermosensitive 
hydrogel particles at 70 °C but not at 50 
°C. Monodisperse hydrogel particles could be 
obtained even at 50 °C when co-nonsolvent systems such as 

ethanol /water were used as the polymerization medium. Polymerization in ethanol/water 
mixture gave poly-NIPAM particles even at room temperature In this type 
of polymerization, stirring was unnecessary for the formation of 
particles. Particles prepared in ethanol/water were 

highly swellable. This was due to frequent chain transfer reaction in 
which ethanol takes part, resulting in low-mol . -weight polymers and low 
crosslinking efficiency. DMSO/water mixture is also suitable for giving 
similar kinds of particles. However, it is unclear whether the 
mechanism of particle formation is the same as in ethanol/water 
mix 
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